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	Reason for change:
	We have search space switching group (and related parameters) configured in the PDCCH-Config i.e. it is possible to configure different values for different BWPs. Based on RAN1 agreements this is unnecessary complexity and RAN1 does not support this kind of flexibility. Thus we need to remove this in RAN2 in one way or other. One possibility is to just introduce limitations in field descriptions of parameters and alternatively we could do non bacward compatible ASN.1 change to move parameters to more appropriate IEs. 

Additionally in RAN2 we can configure related delay (searchSpaceSwitchingDelay) also per BWP although this is common parameters for all the serving cells based on RAN1 agreements.

Also for some not so clear reason we can configure searchSpaceSwitchingTimer in both PDCCH-Config and PDCCH-ServingCellConfig. Also current signalling allows different cells of same search space group to have different timer value which is not according to RAN1 understanding.

1. .searchSpaceSwitchingTimer is unnecessarily configured both in PDCCH-config as well as PDCCH-ServingCellConfig
2. searchSpaceSwitchingTimer can have different value for each BWP/serving cell alhtough it should be common for all serving cells of same switching group.
3. searchSpaceSwitchingDelay can have different values for each serving cell as well as for each BWP although this should be common across all serving cells
4. cellGroupsForSwitchingList could be different for each BWP of serving cell although it should be the same

	
	

	Summary of change:
	1. searchSpaceSwitchingTimer is dummified from PDCCH-Config
2. searchSpaceSwitchingTimer configuration is limited to be same for all the cells of the same search space group.
3. searchSpaceSwitchingDelay is limited to have same value for all the serving cells.
4. cellGroupsForSwitchingList is limited to have only one value across all BWPs of serving cell (note that there is already limitation that a serving cell can only belong to one search space group)

Impact analysis
Impacted functionality: cell groups switching in unlicensed band
Inter-operability: 
1. If the network is implemented according to the CR and the UE is not there are no interoperability problems
2. If the UE is implemented according to the CR and the network is not UE could be configured with invalid configuration

	
	

	Consequences if not approved:
	Various unnecessary complex configurations would be allowed fo cell groups switching that are against RAN1 agreements

	
	

	Clauses affected:
	6.3.2

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	




Page 1






First Modified Subclause
[bookmark: _Toc46439673][bookmark: _Toc46444510][bookmark: _Toc46487271]–	PDCCH-Config
The IE PDCCH-Config is used to configure UE specific PDCCH parameters such as control resource sets (CORESET), search spaces and additional parameters for acquiring the PDCCH. If this IE is used for the scheduled cell in case of cross carrier scheduling, the fields other than searchSpacesToAddModList and searchSpacesToReleaseList are absent. If the IE is used for a dormant BWP, the fields other than controlResourceSetToAddModList and controlResourceSetToReleaseList are absent.
PDCCH-Config information element
-- ASN1START
-- TAG-PDCCH-CONFIG-START

PDCCH-Config ::=                    SEQUENCE {
    controlResourceSetToAddModList      SEQUENCE(SIZE (1..3)) OF ControlResourceSet                      OPTIONAL,   -- Need N
    controlResourceSetToReleaseList     SEQUENCE(SIZE (1..3)) OF ControlResourceSetId                    OPTIONAL,   -- Need N
    searchSpacesToAddModList            SEQUENCE(SIZE (1..10)) OF SearchSpace                            OPTIONAL,   -- Need N
    searchSpacesToReleaseList           SEQUENCE(SIZE (1..10)) OF SearchSpaceId                          OPTIONAL,   -- Need N
    downlinkPreemption                  SetupRelease { DownlinkPreemption }                              OPTIONAL,   -- Need M
    tpc-PUSCH                           SetupRelease { PUSCH-TPC-CommandConfig }                         OPTIONAL,   -- Need M
    tpc-PUCCH                           SetupRelease { PUCCH-TPC-CommandConfig }                         OPTIONAL,   -- Need M
    tpc-SRS                             SetupRelease { SRS-TPC-CommandConfig}                            OPTIONAL,   -- Need M
    ...,
    [[
    controlResourceSetToAddModList2-r16 SEQUENCE (SIZE (1..2)) OF ControlResourceSet                     OPTIONAL,   -- Need N
    controlResourceSetToReleaseList-r16 SEQUENCE (SIZE (1..5)) OF ControlResourceSetId-r16               OPTIONAL,   -- Need N
    searchSpacesToAddModListExt-r16     SEQUENCE(SIZE (1..10)) OF SearchSpaceExt-r16                     OPTIONAL,   -- Need N
[bookmark: _GoBack]    searchSpaceSwitchingTimerdummy-r16       INTEGER (1..80)                                                  OPTIONAL,    -- Need R
[bookmark: _Hlk43320372]    cellGroupsForSwitchingList-r16      SEQUENCE(SIZE (1..4)) OF CellGroupForSwitching-r16               OPTIONAL,   -- Need R
    uplinkCancellation-r16              SetupRelease { UplinkCancellation-r16 }                          OPTIONAL,   -- Need M
    monitoringCapabilityConfig-r16      ENUMERATED { r15monitoringcapability,r16monitoringcapability }   OPTIONAL,  -- Need M
    searchSpaceSwitchingDelay-r16       INTEGER (10..52)                                                 OPTIONAL    -- Need R
    ]]
}

CellGroupForSwitching-r16 ::=       SEQUENCE(SIZE (1..16)) OF ServCellIndex

-- TAG-PDCCH-CONFIG-STOP
-- ASN1STOP

	PDCCH-Config field descriptions

	cellGroupsForSwitchingList
The list of serving cells which are bundled for the search space group switching purpose (see TS 38.213 [13], clause 11.5.2). A serving cell can belong to only one CellGroupForSwitching. UE is configured with only one value of this parameter across all BWPs of serving cell or serving cells of Search Space Set group, if configured.

	controlResourceSetToAddModList, controlResourceSetToAddModList2
List of UE specifically configured Control Resource Sets (CORESETs) to be used by the UE. The network configures at most 3 CORESETs per BWP per cell (including UE-specific and common CORESETs). The UE shall consider entries in controlResourceSetToAddModList and in controlResourceSetToAddModList2 as a single list, i.e. an entry created using controlResourceSetToAddModList can be modifed using controlResourceSetToAddModList2 and vice-versa. In case network reconfigures control resource set with the same ControlResourceSetId as used for commonControlResourceSet configured via PDCCH-ConfigCommon, the configuration from PDCCH-Config always takes precedence and should not be updated by the UE based on servingCellConfigCommon.

	controlResourceSetToReleaseList
List of UE specifically configured Control Resource Sets (CORESETs) to be released by the UE. This field only applies to CORESETs configured by controlResourceSetToAddModList and does not release the field commonControlResourceSet configured by PDCCH-ConfigCommon.

	downlinkPreemption
Configuration of downlink preemption indications to be monitored in this cell (see TS 38.213 [13], clause 11.2).

	monitoringCapabilityConfig
Configures either Rel-15 PDCCH monitoring capability or Rel-16 PDCCH monitoring capability for PDCCH monitoring on a serving cell. Value r15monitoringcapablity enables the Rel-15 monitoring capability, and value r16monitoringcapablity enables the Rel-16 PDCCH monitoring capability (see TS 38.213 [13], clause 10.1).

	searchSpacesToAddModList, searchSpacesToAddModListExt
List of UE specifically configured Search Spaces. The network configures at most 10 Search Spaces per BWP per cell (including UE-specific and common Search Spaces). If the network includes searchSpaceToAddModListExt, it includes the same number of entries, and listed in the same order, as in searchSpacesToAddModList.

	searchSpaceSwitchingDelay
Indicates the value to be applied by a UE for Search Space Set Group switching; corresponds to the P value in TS 38.213 [13], clause 11.5.2. UE is configured with only one value of this parameter across all serving cells.

	tpc-PUCCH
Enable and configure reception of group TPC commands for PUCCH.

	tpc-PUSCH
Enable and configure reception of group TPC commands for PUSCH.

	tpc-SRS
Enable and configure reception of group TPC commands for SRS.

	uplinkCancellation
Configuration of uplink cancellation indications to be monitored in this cell (see TS 38.213 [13], clause 11.2A).



[bookmark: _Toc46439674][bookmark: _Toc46444511][bookmark: _Toc46487272]–	PDCCH-ConfigCommon
The IE PDCCH-ConfigCommon is used to configure cell specific PDCCH parameters provided in SIB as well as in dedicated signalling.
PDCCH-ConfigCommon information element
-- ASN1START
-- TAG-PDCCH-CONFIGCOMMON-START

PDCCH-ConfigCommon ::=              SEQUENCE {
    controlResourceSetZero              ControlResourceSetZero                                  OPTIONAL,   -- Cond InitialBWP-Only
    commonControlResourceSet            ControlResourceSet                                      OPTIONAL,   -- Need R
    searchSpaceZero                     SearchSpaceZero                                         OPTIONAL,   -- Cond InitialBWP-Only
    commonSearchSpaceList               SEQUENCE (SIZE(1..4)) OF SearchSpace                    OPTIONAL,   -- Need R
    searchSpaceSIB1                     SearchSpaceId                                           OPTIONAL,   -- Need S
    searchSpaceOtherSystemInformation   SearchSpaceId                                           OPTIONAL,   -- Need S
    pagingSearchSpace                   SearchSpaceId                                           OPTIONAL,   -- Need S
    ra-SearchSpace                      SearchSpaceId                                           OPTIONAL,   -- Need S
    ...,
    [[
    firstPDCCH-MonitoringOccasionOfPO   CHOICE {
        sCS15KHZoneT                                                             SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..139),
        sCS30KHZoneT-SCS15KHZhalfT                                               SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..279),
        sCS60KHZoneT-SCS30KHZhalfT-SCS15KHZquarterT                              SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..559),
        sCS120KHZoneT-SCS60KHZhalfT-SCS30KHZquarterT-SCS15KHZoneEighthT          SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..1119),
        sCS120KHZhalfT-SCS60KHZquarterT-SCS30KHZoneEighthT-SCS15KHZoneSixteenthT SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..2239),
        sCS120KHZquarterT-SCS60KHZoneEighthT-SCS30KHZoneSixteenthT               SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..4479),
        sCS120KHZoneEighthT-SCS60KHZoneSixteenthT                                SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..8959),
        sCS120KHZoneSixteenthT                                                   SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..17919)
    }                                                                                                                      OPTIONAL,    -- Cond OtherBWP
    commonSearchSpaceListExt-r16                                                 SEQUENCE (SIZE(1..4)) OF SearchSpaceExt-r16     OPTIONAL   -- Need R
    ]]
}

-- TAG-PDCCH-CONFIGCOMMON-STOP
-- ASN1STOP

	PDCCH-ConfigCommon field descriptions

	commonControlResourceSet
An additional common control resource set which may be configured and used for any common or UE-specific search space. If the network configures this field, it uses a ControlResourceSetId other than 0 for this ControlResourceSet. The network configures the commonControlResourceSet in SIB1 so that it is contained in the bandwidth of CORESET#0.

	commonSearchSpaceList, commonSearchSpaceListExt
A list of additional common search spaces. If the network configures this field, it uses the SearchSpaceIds other than 0. If the field is included, it replaces any previous list, i.e. all the entries of the list are replaced and each of the SearchSpace entries is considered to be newly created and the conditions and Need codes for setup of the entry apply. If the network includes commonSearchSpaceListExt, it includes the same number of entries, and listed in the same order, as in commonSearchSpaceList.

	controlResourceSetZero
Parameters of the common CORESET#0 which can be used in any common or UE-specific search spaces. The values are interpreted like the corresponding bits in MIB pdcch-ConfigSIB1. Even though this field is only configured in the initial BWP (BWP#0) controlResourceSetZero can be used in search spaces configured in other DL BWP(s) than the initial DL BWP if the conditions defined in TS 38.213 [13], clause 10 are satisfied.

	firstPDCCH-MonitoringOccasionOfPO
Indicates the first PDCCH monitoring occasion of each PO of the PF on this BWP, see TS 38.304 [20].

	pagingSearchSpace
ID of the Search space for paging (see TS 38.213 [13], clause 10.1). If the field is absent, the UE does not receive paging in this BWP (see TS 38.213 [13], clause 10).

	ra-SearchSpace
ID of the Search space for random access procedure (see TS 38.213 [13], clause 10.1). If the field is absent, the UE does not receive RAR in this BWP. This field is mandatory present in the DL BWP(s) if the conditions described in TS 38.321 [3], subclause 5.15 are met.

	searchSpaceOtherSystemInformation
ID of the Search space for other system information, i.e., SIB2 and beyond (see TS 38.213 [13], clause 10.1) If the field is absent, the UE does not receive other system information in this BWP.

	searchSpaceSIB1
ID of the search space for SIB1 message. In the initial DL BWP of the UE′s PCell, the network sets this field to 0. If the field is absent, the UE does not receive SIB1 in this BWP. (see TS 38.213 [13], clause 10)

	searchSpaceZero
Parameters of the common SearchSpace#0. The values are interpreted like the corresponding bits in MIB pdcch-ConfigSIB1. Even though this field is only configured in the initial BWP (BWP#0), searchSpaceZero can be used in search spaces configured in other DL BWP(s) than the initial DL BWP if the conditions described in TS 38.213 [13], clause 10, are satisfied.



	Conditional Presence
	Explanation

	InitialBWP-Only
	If SIB1 is broadcast the field is mandatory present in the PDCCH-ConfigCommon of the initial BWP (BWP#0) in ServingCellConfigCommon; it is absent in other BWPs and when sent in system information. If SIB1 is not broadcast and there is an SSB associated to the cell, the field is optionally present, Need M, in the PDCCH-ConfigCommon of the initial BWP (BWP#0) in ServingCellConfigCommon (still with the same setting for all UEs). In other cases, the field is absent.

	OtherBWP
	This field is optionally present, Need R, if this BWP is not the initial DL BWP and pagingSearchSpace is configured in this BWP. Otherwise this field is absent.



[bookmark: _Toc46439675][bookmark: _Toc46444512][bookmark: _Toc46487273]–	PDCCH-ConfigSIB1
The IE PDCCH-ConfigSIB1 is used to configure CORESET#0 and search space#0.
PDCCH-ConfigSIB1 information element
-- ASN1START
-- TAG-PDCCH-CONFIGSIB1-START

PDCCH-ConfigSIB1 ::=                SEQUENCE {
    controlResourceSetZero              ControlResourceSetZero,
    searchSpaceZero                     SearchSpaceZero
}

-- TAG-PDCCH-CONFIGSIB1-STOP
-- ASN1STOP

	PDCCH-ConfigSIB1 field descriptions

	controlResourceSetZero
Determines a common ControlResourceSet (CORESET) with ID #0, see TS 38.213 [13], clause 13.

	searchSpaceZero
Determines a common search space with ID #0, see TS 38.213 [13], clause 13.



[bookmark: _Toc46439676][bookmark: _Toc46444513][bookmark: _Toc46487274]–	PDCCH-ServingCellConfig
The IE PDCCH-ServingCellConfig is used to configure UE specific PDCCH parameters applicable across all bandwidth parts of a serving cell.
PDCCH-ServingCellConfig information element
-- ASN1START
-- TAG-PDCCH-SERVINGCELLCONFIG-START

PDCCH-ServingCellConfig ::=         SEQUENCE {
    slotFormatIndicator                 SetupRelease { SlotFormatIndicator }                                OPTIONAL,   -- Need M
    ...,
    [[
    availabilityIndicator-r16           SetupRelease {AvailabilityIndicator-r16}                            OPTIONAL,   -- Need M 
    searchSpaceSwitchingTimer-r16       INTEGER (1..80)                                                     OPTIONAL    -- Need R
    ]]
}

-- TAG-PDCCH-SERVINGCELLCONFIG-STOP
-- ASN1STOP

	PDCCH-ServingCellConfig field descriptions

	availabilityIndicator
Use to configure monitoring a PDCCH for Availability Indicators (AI).

	searchSpaceSwitchingTimer
The value of the timer in slots for monitoring PDCCH in the active DL BWP of the serving cell before moving to the default search space group (see TS 38.213 [13], clause 11.5.2). For 15 kHz SCS, {1..20} are valid. For 30 kHz SCS, {1..40} are valid. For 60kHz SCS, {1..80} are valid. Only one timer value is configured for all the cells of the same Search Space Set Group.

	slotFormatIndicator
Configuration of Slot-Format-Indicators to be monitored in the correspondingly configured PDCCHs of this serving cell.




Next Modified Subclause

